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20 January 1999 (20.01.99) 
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04 February 1998 (04.02.98) 
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1. Notice is hereby given that the International Bureau has commuhieated^ as provided in Arcide 20, the international application 
to the following designated Offioes on the date indicated above as the date of maiHng of this Notice: 

AU,CN,EP,IL^P,KP,KR>US 

In accordance with Ruled7-1(cJ, third sentence, those Offices will accept the present Notice as oondusrve evidence that 
the communication of the international application has duty taken place on the date of mailing indicated above and no copy 
of the international application is reciuired to be furnished by the applicant to the designated Office(s). 

2. The following designated Offices have wah/ed the requirement for such a communication at this time; 

AL,AM^P^T^,BA.BB,BG.BR,BY,CA,CH,CU,CZ,DE,DK,EA,EE,ES,FI,GB,GD,GE,GH,GM,HR,HU, 
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3. Enclosed with this flotice is a copy of the international application as published by the International Bureau on 
12 August 1999 (12.08.99) under No. WO 99/40638 

REMINDER REGARDING CHAPTER II (Article 31 (2)(a) and Rule 54J2) 

If the applicant wishes to postpone entry into the national phase Until 30 months (or later in some Offices) from the priority 
date, a demand for intemalionaf preliminary examination must be filed with the competent International Preliminary 
Examining Authority before the expiration of 19 months from the priority date. 

It is the applicant's sole responsibtfity to monitor the 19-month time limit. 

Note that only an applicant who is a national or resident of a PCT Contracting State which is bound by Chapter II has the 
right to file a demand for international preliminary examination. 

REMINDER REGARDING ENTRY INTO THE NATIONAL PHASE (Article 22 or 39(1)) 

If the applicant wishes to proceed with the international application in the national phase, he must- within 20 months 
or 30 months, or later in some Offices, perform the acts referred to therein before each designated or elected Office. 

For further important information on the time limits and acts to be performed for entering the national phase, see the 
Annex to Form PCT/IB/301 (Notification of Receipt of Record Copy) and Volume II of the PCT Applicant's Guide. 
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International application No. 
PCT/GB 99/00194 


International filing date (day/month/year) 

20/01/1999 


(Earliest) Priority Date (day/month/year) 

04/02/1998 


Applicant 

CHLORIDE INDUSTRIAL BATTERIES LIMITED et al . 



This International Search Report has been prepared by this International Searching Authority and is transmitted to the applicant 
according to Article 18. A copy is being transmitted to the International Bureau. 

This International Search Report consists of a total of 2 sheets. 

pr| It is also accompanied by a copy of each prior art document cited in this report. 



1 . Basis of the report 

a. With regard to the language, the international search was carried out on the basis of the international application in the 
language in which it was filed, unless otherwise indicated under this item. 

rn the international search was carried out on the basis of a translation of the international application furnished to this 
Authority (Rule 23.1 (b)). 

b. With regard to any nucleotide and/or amino acid sequence disclosed in the international application, the international search 
was carried out on the basis of the sequence listing : 
I I contained In the international application in written form. 

filed together with the international application in computer readable form. 

furnished subsequently to this Authority in written form. 

furnished subsequently to this Authority in computer readble form. 



□ 
□ 
□ 
□ 



2. 
3. 



□ 

□ 
□ 



the statement that the subsequently furnished written sequence listing does not go beyond the disclosure in the 
international application as filed has been furnished. 

the statement that the information recorded in computer readable form is identical to the written sequence listing has been 
furnished 

Certain claims were found unsearchable (See Box I). 
Unity of invention is lacking (see Box II). 



4. With regard to the title, 

I I the text is approved as submitted by the applicant. 

pr| the text has been established by this Authority to read as follows: 

BATTERY WITH TOP AND BOTTOM CONNECTING STRAPS AND ADDITIONAL VERTICAL 
CONNECTING BARS 

5. With regard to the abstract, 

PC] the text is approved as submitted by the applicant. 

□ the text has been established, according to Rule 38.2(b). by this Authority as it appears in Box III. The applicant may, 
within one month from the date of mailing of this International search report, submit comments to this Authority. 

6. The figure of the drawings to be published with the abstract is Figure No, 1 

pT] as suggested by the applicant. |^ None of the figures. 

I I because the applicant failed to suggest a figure. 

I I because thisjigure better characterizes the invention. 
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According to International Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 6 HOIM 



Documentation searched other than minimum documentation to the extent that such documents are included in the fields searched 



Electronic data base consulted during the international search (name of data base and, where practical, search terms.used) 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° 


Citation of document, with indication, where appropriate, of the relevant passages 


Relevant to claim No. 


X 


EP 0 442 599 A (DELANS DARWIN D) 
21 August 1991 
see claims 
see figures 


1-13 
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US 4 760 001 A (NANN EBERHARD ET AL) 
26 July 1988 

see coluinn 1, line 25-63 
see figures 


1-3 
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GB 1 590 947 A (AUERBACH J) 10 June 1981 
see page 1, line 44-80 
see claims 


1-3 
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EP 0 083 330 A (TUDOR AB) 6 July 1983 

see page 1 

see cl aims ; figures 


1-3 



□ 



Further documents are listed in the continuation of box C. 



Patent family members are listed in annex. 



° Special categories of cited documents : 

"A" document defining the general state of the art which is not 
considered to be oif particular relevance 

"E" earlier document but published on or after the international 
filing date 

"L" document which may throw doubts on priority claim(s) or 
which is cited to establish the publication date of another 
citation or other special reason (as specified) 

"O" document referring to an oral disclosure, use, exhibition or 
other means 

"P" document published prior to the international filing date but 
later than the priority date claimed 



'T" later document published after the intemational filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
invention 

"X" document of particular relevance; the claimed invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

"Y" document of particular relevance; the claimed invention 

cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art. 

document member of the same patent family 
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Applicants or agents file reference 
10858 PCT 


See Notification of Transmittal of International 
FOR FURTHER ACTION Preliminary Examination Report (Form PCT/IPEA/416) 


International application No. 
PCT/GB99/00194 


International filing date (day/month/year) 
20/01/1999 


Priority date (day/month/year) 
04/02/1998 


International Patent Classification (IPC) or national classification and IPC 
H01 M2/22 


Applicant 

CHLORIDE INDUSTRIAL BATTERIES LIMITED et al. 



1 . This international preliminary examination report has been prepared by this International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36. 



2. This REPORT consists of a total of 6 sheets, including this cover sheet. 

S This report is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this report and/or sheets containing rectifications made before this Authority 
(see Rule 70.16 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 8 sheets. 



3. This report contains indications relating to the following items: 



Basis of the report 
Priority 

Non-establishment of opinion with regard to novelty, inventive step and industrial applicability 
Lack of unity of invention 

Reasoned statement under Article 35(2) with regard to novelty, inventive step or industrial applicability; 
citations and explanations suporting such statement 

Certain documents cited 

Certain defects in the international application 

Certain observations on the international application 



II 


□ 


III 


□ 


IV 


□ 


V 




VI 


□ 


VII 


□ 


VIII 


□ 



Date of submission of the demand 
20/08/1999 


Date of completion of this report 

20.03.00 


Name and meiiling address of the international 
preliminary examining authority: 

^ European Patent Office 
/flSj D-80298 Munich 

C^' Tel. +49 89 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 


Authorized officer ^^S35m^^;x 

Engl. H j) 

Telephone No. +49 89 2399 8567 
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INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/GB99/001 94 



I. Basis of the report 

1 . This report has been drawn on the basis of (substitute sheets which have been furnished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originally filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1-4 as received on 04/02/2000 with letter of 01/02/2000 

Claims, No.: 

1-15 as received on 04/02/2000 with letter of 01/02/2000 

Drawings, sheets: 

1/2,2/2 as received on 04/02/2000 with letter of 01/02/2000 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.: 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have b en 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, if necessary: 
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V. Reasoned statement under Article 35(2) with regard to novelty, inv ntive step r industrial 
applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-15 

No: Claims 

Inventive step (IS) Yes: Claims 

No: Claims 1-15 

Industrial applicability (lA) Yes: Claims 1-15 

No: Claims 



2. Citations and explanations 
see separate sheet 
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REGARDING SECTION V 

1. CITATIONS 

D1: EP-A-0442599 
D2: US-A-4760001 



2. NOVELTY AND INVENTIVE STEP 

D1 is considered to represent the closest prior art. D1 discloses (see in particular 
Fig. 3) an electrochemical battery (30) having a plurality of alternating positive and 
negative plates (40,50); at least one tab (51,45) protruding from one edge of each 
of the positive and negative plates; at least one tab (27,42) protruding from an 
opposite edge of each of the positive and negative plates; a pair of negative plate 
straps (32A,B) connecting together each tab protruding from each negative plate; 
a pair of positive plate straps (36A,B) connecting together each tab protruding 
from each positive plate; a first diagonal bar (34) connecting together the pair of 
negative plate straps; and a second diagonal bar (38) connecting together the pair 
of positive plate straps. A key advantage of the invention disclosed in D1 is that 
resistance is reduced and electrical characteristics of the battery are improved 
under load conditions. Another advantage is that a manufacturer of conventional 
batteries either can use existing top-mounted terminal posts or can support side- 
mounted terminal posts with the diagonal bars. 

The first and second diagonal bars (34, 38) correspond to the conductive 
members (25, 28) of the present application; they solve the same technical 
problem, i.e., to increase the electrical conductivity along the plates (see col. 2, 
lines 36 - 40). D1 also discloses (see col. 6) the connection of the positive and 
negative plates, respectively, not only by straps at the top, but also at the bottom 
of the plates, which is another key feature of the present application. Lead acid 
accumulators with bottom connectors (top and bottom connecting straps) to 
decrease the conductive resistance of the plates, especially when the batteries 
are relatively high, are also known from D4 (see Fig. 1, 2 and page 1). 
In accordance with the forth embodiment disclosed at col. 12, lines 21 ff of D1 , it is 
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specifically suggested that the material of the diagonal bars should be made of 
lead-plated copper, a material known to have a conductivity greater than the 
material of the positive' and/or negative plates (lead). 

The subject matter of current claims 1-15 differs from the prior art described in 
D1 in that the connecting members (25; 28) extend substantially parallel, not 
diagonally, with respect to the long edges (16a) of the plates. 

Therefore, the subject matter of claims 1 - 15 is novel. The requirement of 
Article 33(2) is met. Moreover, lead-plated copper is not disclosed in connection 
with embodiments one, two and three of D1. In embodiment four, the connecting 
members run outside the battery's housing; however, the diagonal bars for the 
first, second and third embodiments of D1 are all placed inside the outer cover of 
the battery and are made of solid lead (see col. 12, lines 26 - 33). 

The fact that claim 1 does not specifically mention similar members connecting 
also the negative plates is not a feature distinguishing the application from D1. As 
a matter of fact, such connecting members being present at both the negative and 
positive plates is a preferred embodiment of the present application, which is 
defined and claimed in dependent claim 2, 

None of the above described novelty-conferring features is considered to involve 
an inventive step. Bearing in mind the technical object of the diagonal bar 
construction disclosed in D1 , it would be obvious to those of skill in the art that a 
low resistance path for an electric current to flow to the terminal posts can most 
efficiently be achieved when the conductivity of the material of the bars is high. 
Since the cross section of these bars is necessarily smaller than the sum of the 
cross sections of the plates, it is clear that - in order to maximize the desired effect 
- the conductivity of the bars should preferably be higher than the conductivity of 
the plates. Copper or aluminium are obvious choices for metals having high 
electrical conductivity (see also D2, suggesting copper plates to increase the 
conductivity of a expanded metal grid plate). It is self-evident that these metals, 
especially when anodic, must be protected from contact with the (acidic) 
electrolyte, by an inert sheath material (inert or passive metal, or resin or lacquer). 
It is within the competence of the skilled person to select the most appropriate 
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sheathing material, for instance against sulfuric acid electrolyte. 

The parallel arrangement of the connecting members (26; 28) is an obvious 
geometric alternative to the diagonal design presented in D1. The choice would be 
made by those of skill in the art depending on the available space and requires no 
more than routine development and expertise. 

Therefore, neither independent claim 1 nor any of the dependent claims 2-15 
involve an inventive step, having regard to the cited art and the skilled person's 
general knowledge. 

The requirement of Art. 33(3) PCT is therefore not met. 

3. INDUSTRIAL APPLICABILITY 

The claimed subject matter finds industrial application in the field of energy 
storage and conversion. The requirement of Art. 33(4) PCT is thus met. 
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(54) TiUe; BATTERY WITH TOP AND BOTTOM CONNECTING STRAPS AND ADDITIONAL VERTICAL CONNECTING BARS 
(57> Abstract 

A battery (10) having positive and negative plates (11. 12) 
contained in a housing. The upper edges of the positive plates are 
connected to the lower edges by means of a member (25; 28) also 
contained in the housing. The member (25: 28) comprises a material 
having a greater conductivity than that of the mateiial of the plates. 




02/08 '00 WED 16:37 FAX +44 01527 838258 Invensys I. P. (2|003 



• 



FOR THE PURPOSES OF INFORMATION ONLY 
Codes used to identify States pairy to the PCX on &e front pages of pamphlets publishing intemaiional applications under the PCT. 



AL 


Albania 


ES 


Spain 


LS 


AM 


Arrncnia 


FI 


Finland 


LT 


AT 


AUStna 


FR 


France 


LU 


AU 


Auso&Uft 


GA 


Gabon 


LV 


AZ 


Azocbftipni 


GB 


Uniced Kingdom 


MC 


BA 


Bosnifl and Tlerzegovinn 


GE 




MD 


BB 


Barbados 


GH 


Ghana 


MG 


BE 


Belgium 


GN 


Gumca 


MK 


EF 


Burkitra Ruo 


GR 


Gcccoe 




BG 


Bulgaria 


HU 




ML 


BJ 


Benin 


IE 


Ireland 


MN 


BB 


Brazil 


JQL 


Israel 


MR 


BY 


Belarus 


IS 


Tcdand 


IWfW 


CA 


Canfida 


IT 


Tialy 


MX 


CF 


Cenixal ACHcan Republic 


JF 




NK 


CC 


Congo 


KE 


Kcn>a 


NL 


Clt 


Switzerland 


KG 


Kyrgyzslam 


NO 


O 


COic d'lvoire 


KP 


tJemocnitic People's 


NZ 


CM 


Can) croon 




Republic of Korea 


PI- 


CN 


China 


KR 


Repabltc of Korea 


PT 


CU 


Cuba 


KZ 


Kaulcsun 


RO 


CZ 


Czech Rqnjblic 


LC 


Sainc Lncbi 


RU 


D£ 


Germany 


U 


Ucdnenftlein 


SD 




t^emnarfc 


LK 




SE 






LR 


Liberia 


SG 



L<csocho 



Luxcmbfturg 

Latvia. 
h4oDBro 

Republic of Moldova 

MadagBscBT 

The- fonncT Yugoslav 

Republic of Macedonia 

Mongolia 

Maurttania 

Malawi 

Mexico 

Niger 

Nccheriands 

Norway 

New Zealand 

Poland 

Pormgal 

Romania 

Ruastan FedeiSLion 

Sudan 

Sweden 

Singapore 



SI 


Slovenin 


SK 


Slovakia 


5N 


Senegal 


SZ 


Swuiivid 


TD 


Chad 


TG 


Togo 


TJ 


Tajikistan 


TM 


Turkmen bun 


TR 


Torfcey 


XT 


Trinidad and Tob^o 


UA 


Ukraine 


UC 


Uganda 


US 


United Si-jXcs of America 


UZ 


Uzbekistan 


VN 


Vict Kam 


YU 


Yugoslavia 


7.W 


Zimbabwe 



i 



02/08 00 WED 16:37 FAX +44 01527 838258 Invensys I. P. [2]004 

6014 7? 




WO 99/40638 ^/ H V <L VMIT ^5 r PCT/GB99/00194 

BAXTERY Wrra TOP AND BOTTOM CONNECTING STRAPS A^ABnfe^AE^GcAL cBlS^I45i^59? 

This rnvention relates to a battery (also known as an accumulator), 
particularly but not exclusively of the lead acid type. 

One known lead acid battery comprises a plurality of rectangular lead 
plates arranged parallel to one another'and separated by insulating separating 
sheets. Alternate plates are positive and negative electrodes respectively, all the 
positive electrodes being connected together electrically by a first connector and 
all the negative electrodes being connected together electrically by a second 
connector, the two connectors being connected to positive and negative 
terminals respectively. 

If the plates, all rectangular, are relatively long and narrow, and the 
connector and/or terminal is connected to a narrow edge, then there is a 
relatively long conducting path for the cun-entfrom the area of the plate adjacent 
the opposite narrow edge to the connector or terminal. Since the conductivity of 
lead is significantly less than that of a metal such as copper or aluminium, there 
is a limit to the current carrying capacity of each electrode, since increasing the 
current increases the heat generated within the plates. Thus, particularly where 
other factors dictate that a battery has electrodes which are long and narrow, 
and the terminals or connectors are attached to a narrow edge of the electrodes, 
and further if the battery is located in a confined space, the limit on the cun^ent 
carrying capacity Is a considerable disadvantage- 
It is an object of the present invention to provide a battery in which the 
adverse effects of this disadvantage are reduced, i.e. the cun-ent carrying 
capacity is increased- 

In accordance with the invention a battery conr\prises a housing 
containing a plurality of positive plates connected In parallel and a plurality of 
negative plates connected in paralIeK the positive plates each being of 
substantially the same size and rectangular shape having two long edges and 
a first short edge and a second short edge, and the housing also containing a 
member having a first end and a second end, the first end being electrically 
connected to the first short edges of the positive plates and the second end 



02/08 '00 WED 16:37 FAX +44 01527 838258 Invensys I. P. IgjOOS 

WO 99/40638 PCT/GB99/00I94 

2 

being electrically connected to the second short edges of the positive plates or 
to one of the long edges of the positive plates immediately adjacent to the 
second short edges, the member consisting of a material which has a greater 
conductivity than the material of the positive plates. 

The negative plates may each l>e substantially the same size and 
rectangular shape having two long edges and a first short edge and a second 
short edge, and a further member may be provided, the further member having 
a first end and a second end, the first end being electrically connected to the first 
short edges of the negative plates and the second end being electrically 
connected to the second short edges of the negative plates or to one of the long 
edges of the negative plates immediately adjacent to the second short edges, 
the further member consisting of a material which has a greater conductivity 
than the material of the negative plates. 

The negative plates and the positive plates may all be substantially the 
same size and rectangular shape. 

The first short edges of the positive plates may be connected by a first 
connector which is electrically connected to a positive terminal of the battery. 

The second short edges of the positive plates may be connected by a 
further connector which is either of the same general material as the positive 
pJates, e.g. in the case of a lead acid battery the material is lead, or, 
alternatively, of the same general material as the member. 

If the battery is a lead acid battery, the member preferably comprises 
copper, or a copper alloy such as brass, or aluminium or an alloy thereof, 
covered in a lead sheath. The sheath may be covered in an acid resistant 
material such as an epoxy resin. 

Two embodiments of the invention will now be described by way of 
example only with reference to the accompanying drawings, of which 

Figure 1 shows a perspective view of the interior of a lead acid battery 
according to the first embodiment of the invention, some of the 
parts being omitted for clarity; and 

Figure 2 shows a perspective view of the interior of a battery according 
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to the second embodiment, only the an^angement of positive 
plates and attachments being shown. 

As shown in Figure 1 , the first embodiment of the invention comprises a 
^ lead add battery 1 0 having a plurality of plates 1 1 and 1 2 altemately interleaved 

with separators 13 comprising sheets of microporous polyethylene and of non- 
woven glass fibre. The plates 1 1 and 12 and separators 13 are positioned in 
face-to-face arrangement and alternate plates are of positive and negative 
polarity, the positive plates being indicated by reference numeral 11 and the 
negative plates by reference numeral 12. 

The plates and separators are housed in a rectangular container of 
plastics material (not shown) containing acid (not shown). 

Ail the plates 11 and 12 are generally rectangular in shape and of 
generally the same size. The horizontal top edge 14 and bottom edge 15 of the 
plates (as shown) are much shorter than the vertical edges 16. The positive 
plates 1 1 are each provided on the top edge with a tag 17, having two parts 17a 
and 17b. adjacent a comer with a long edge. Directly below, each positive plate 
is provided on its lower edge with a tag 18 adjacent the comer with the same 
long edge. The plates are arranged so that the two tags are arranged in two 
rows, one row directly above the other. The negative plates are each formed 
with one tag 19 having two parts 19a and 19b on the top edge adjacent the 
^ comer with a long edge and the plates are arranged so that the tags 1 9 form a 

single row parallel to and spaced apart from the row of tags 17 on the upper 
edges of the positive plates. 

The tags in each upper row lie in general side-by-side arrangement and 
are each connected by respective connectors 20 and 21. Two sets of terminals 
22 and 23 are integrally formed with the respective connectors 20 and 21 , the 
connectors and terminals being formed by a casting operation. The terminals 
and connectors. are of high conductivity copper, embedded in a lead sheath by 
a casting process. 

Connected to the lower row of tags 18 on the positive plates 11 is a 
further connector 24 in the form of a strip of lead or lead-sheathed copper which 
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is connected by means of a member in the fom of a strip 25 of lead-sheathed 
copper to the connector at the top of the positive plates 1 1 . The connector 24 
and mernber 25 are joined by any suitable process to one another, to the lower 
row of tags and to the upper row of tags to make good electrical connections. 
The lead sheath prevents corrosion by the acid. 

As can be seen in the drawing, the further connector 24 lies in a 
horizontal plane perpendicular to the plane of the plate and the member 25 lies 
in a vertical plane perpendicular to the plane of the plate except for a small 
section 26 where it is curved for connection to the further connector 24. 

In the second embodiment of the invention, shown in Figure 2. the 
member of the first embodiment is replaced by a lead sheathed copper strip 
member 28 having the same general shape and dimensions but positioned 
between a negative plate 12 and a positive plate 1 1 (as shown) or at one end 
of the row of plates so as to lie parallel thereto, and separated from the plates 
by one or more separating sheets. The tags 18 on the lower edges of the 
positive plates 1 1 are replaced by tags 30 on a longer side, adjacent the comer 
with the lower edge. These tags 30 are connected to a lead sheathed copper or 
lead strip connector 27 vyhich lies alongside the longer sides of the plates 1 1 
and 1 2, rather than alongside the lower edge as in the first embodiment. 

In this second embodiment any problems associated with plate growth 
and/or the deposition of debris, are alleviated. 

In either embodiment the high conductivity strip member 25 or 28 of 
copper sheathed with lead may be connected to the lead sheath of the 
connector 20 or to the copper connector 20 itself. The latter construction has the 
greater conductivity. 
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CLAIMS: 

1 . A battery (10) comprising a housing cx>ntaining a plurality of positive plates 
(11) connected in parallel and a plurality of negative plates (12) connected in 
parallel, the positive plates each being of substantially the same size and 
rectangular shape having two long edges (16) and a first short edge (14) and a 
second short edge (15), characterised in that the housing also contains a 
member (25;28) having a first end and a second end, the first end being 
electrically connected to the first short edges (14) of the positive plates (1 1 ) and 
the second end being electrically connected to the second short edges (15) of 
the positive plates (11) or to one of the long edges (16) of the positive plates 

(11) immediately adjacent to the second short edges (1 5), the member (25;28) 
consisting of a material which has a greater conductivity than the material of the 
positive plates (1 1 ). 

2 A battery (10) according to Claim 1 characterised in that the negative plates 

(12) are each substantially the same size and rectangular shape having two 
long edges (16) and a first short edge (14) and a second short edge (15). and 
a further member (25;28) may be provided, the further member having a first 
end and a second end, the first end being electrically connected to the first short 
edges (14) of the negative plates (12) and the second end being electrically 
connected to the second short edges (15) of the negative plates (12) or to one 
of the long edges (16) of the negative plates (12) immediately adjacent to the 
second short edges (15), the further member (25;28) consisting of a material 
which has a greater conductivity than the material of the negative plates (12). 

3. A battery (10) according to either Claim 1 or Claim 2 characterised in that 
the negative plates (12) and the positive plates (11) are all substantially the 
same size and rectangular shape. 

4. A battery (10) according to any one of the preceding claims characterised 
in that the first short edges (14) of the positive plates are connected by a 
connector (20) which is electrically connected to a positive terminal (22) of the 
battery (10). 

5- A battery (10) according to any one of the preceding claims characterised 



02/08 '00 WED 16:39 FAX +44 01527 838258 Invensys LP. 121009 

WO 99/40638 PCT/GB99/001 94 

6 

in that the second short edges (15) of the positive plates (12) are connected by 
a further connector (24). 

6- A battery (10) according to Claim 5 characterised in that the further 
connector (24) is of the same general material as the positive plates (12). 

7. A battery (10) according to Claim 5 characterised in that the second 
connector (24) is of the same general material as the member (25), 

8. A battery (10) according to any one of the preceding claims which is a lead 
acid battery. 

9. A battery (10) according to Claim 8 characterised in that the member 
(25;28) comprises copper covered in a lead sheath, 

10. A battery (10) according to Claim 8 characterised in that the member 
(25;28) comprises a copper alloy such as brass, covered in a lead sheath. 

11. A battery (10) according to Claim 8 characterised in that the member 
(25;28) comprises aluminium covered in a lead sheath. 

12. A battery (10) according to Claim 8 characterised in that the member 
(25;28) comprises an aluminium alloy covered in a lead sheath. 

13. A battery (10) according to any one of Claims 9 to 12 characterised in that 
the sheath is covered in an acid resistant material such as an epoxy resin. 



02/08 '00 WED 16:39 FAX +44 01527 838258 
WO 99/40638 



Invensys I. P. 



PCT/GB99/00194 



©010 




02/08 00 WED 16:39 FAX +44 01527 838258 
WO 99/40638 



Invensys I. P. 



PCT/GB99/00194 



laoii 




17b 





02/08 '00 WED 16:39 FAX +44 01527 838258 Invensys I. P. 

INTERfiLATIONAL SEARCH REPORT 



1012 



A. CLOSSiFICATION OF.SUeJECT MATTER 

IPC 6 H01M2/22 H01M2/28 



^'onal Application No 

T/GB 99/00194 



H01M2/26 



HOlMlO/12 HOlMlO/04 



According to Intomational Pgtoni Ctasstficalton (IPC) or to bolh national cjaaafffcatton aywl IPC 
B. FIELDS SEARCHED 



Minimum documencalian searched (clBsatfteaUon s/t^em toUowod oy ciaasrticaijon 3ymbote> 
IPC 6 HOIM 



Documaniaiioft aoaix*i«4 olhor Than iTHntmum doeimncaaon to the exient that auch documortts are induded in (he (lakse deaichod 



electronic data base conaulied during the imomabonaJ search (name of data Oase and. where pracucal. doaich (enns used) 



C. t>QCUMeNTS CONSIDERED TO BE RELEVANT 



Category ' 



Citation of document, with ihdlcatlen^ vrhere appropriate, of the relevarit 



EP 0 442 599 A (DELANS DARWIN D) 
21 August 1991 
see claims 
see figures 

US 4.760 001 A (NANN EBERHARD ET AL) 
26 July 1988 

see column 1, line 25-63 
see figures 

GB 1 590 947 A (AUERBACH J) 10 June 1981 
see page 1, line 44-80 
see claims 

EP 0 083 330 A (TUDOR AB) 6 July 1983 

see page 1 

see claims; figures 



I I Pt^HerdocMmemaafonstBdinihe oontinuatlon of boic C. 



Relavaru to claim No. 



1-13 



1-3 



1-3 



1-3 



iLl 



Patent family memt>ers are listed in artnex. 



^ Special calegorlds of citad doctimentB : 

"A" documont defining the general state or the art which ia not 
considerBd to t>a of padicutar relevanoe 

■e- a^ier document t>uipubfi8hed on or after Cho intomatioruil 
flUng date 

"L* document wht^ may thmw douua on pilomy ctainus) or 
Which is cited to esiaZMlah the put>licatfon data of another 
citabon or other special reason (as specified) 

^O" documont r9lernng to an oral disdosure. use, exhtbttlon or 
other meana 

"P* document published prior to the trttematJonal nnng date 
later than itte pitorny date claimed 



T later documem put>lishad aner the Inlomational filing date 
or priority daie and nut m conflict with the application but 
etlBd urmftfStand the princf>le or theory undoftying the 



"X" docunem ot parocuiar reiovane©; the claimed invention 
cannot be oone^der^d novel or cannot De cortaklared lo 
imfOhie an ixpfondvB step when the document is taken atone 
document of particular re^anee: tno daimed invention 
can not Be oonsidorad to involva an inventive azap whan the 
documonl la eembined with one or rnore other such docu- 
menctt such combtnailon being obvious co a peraon skiUed 
(hinaan. 

docxxment member of the aame p»aren£ family 



Date of the actuaf oomplauon of the intamaiionaJ search 



21 April 1999 



Name and maJling addrosa of tha ISA 

European Patera Onice. P^. sate PatenUaan 2 
Nl. - 2280 HV nijawHk 
Tel. (*3l-70) 340^040. Tjl 31 6St epo nl. 
Fax: (+3T-70) 3^0-3016 



Dato or mafling of the intematiorfal aearch ropon 

29/04/1999 



Authorized officer 



Engl, H 



02/08 00 WED 18:40 FAX +44 01527 8382S8 Invensys I. P. 

[lONAL SEARCH REPORT 



lg|013 



INTE 



Patent document 
Cited in search report 



PubOcat'on 
date 



EP 0442599 



• 



itlonol Appll cation No 

T/GB 99/00194 



Patent tamty 
memberfs) 



PubOcatkm 
date 



21-08-1991 



US 
CA 
DE 
DE 
JP 
JP 



4983475 A 
2033674 A 
69106163 D 
69106163 T 
2786022 B 
6203824 A 



08- 01-1991 
14-08-1991 

09- 02-1S35 
18-05-1995 
13-08-1998 
22-07-1994 



US 4760001 


A 


26-07-1988 


DE 


3610951 


A 


08-10-1987 








AT 


69670 


T 


15-12-1991 








AU 


592856 


B 


25-01-1990 








AU 


7045287 


A 


08-10-1987 








CA 


1280803 


A 


26-02-1991 








EP 


0247327 


A 


02-12-1987 








JP 


2114415 


C 


06-12-1996 








JP 


8012780 


B 


07-02-1996 








JP 


62237668 


A 


17-10-1987 








KR 


9504628 


B 


03-05-1995 



GB 1590947 



10-06-1981 



AT 
AT 
BE 
CH 
DE 
FR 
SE 



361061 B 
786077 A 
860587 
629340 
2749179 
2370368 
7711720 



25-02-1981 
15-07-1980 
08-05-1978 
15-04-1982 
19-10-1978 
02-06-1978 
08-05-1978 



EP 0083330 



06-07-1983 



SE 
AT 
SE 



445276 B 
27667 T 
8107784 A 



09-06-1986 
15-06-1987 
29-06-1983 



Fonn PCTnSA/Sio <pat9m fantfy mwiax) (July 1 992) 



02/08 00 WED 16:40 FAX +44 01527 838258 Invensys I. P. 121015 

ij^ PATENT COOPERATION ^^ATY 

PCT 



INTERNATIONAL PRELIMINARY EXAMINATION REPORT 

(PCT Article 36 and Rule 70) 



Appficanrs or agenrs Hie r9ference 
10858 PCT 


See ^4o^ificalion of Transmittal of international 
FOR FURTHER ACTION Pr©liminary Examination Report (Form PcT/IPEA/4i6) 


Iniarnadonal application No. 
PCT/GB99y00194 


tnternaiional filing date (day/month/year) 
20/01/1999 


Priority dale (day/monUi^ear) 
04/02/1 998 


International Patent Classification (IPC) or national ctasstfication and IPC 
H01M2/22 


Applicant 

CHLORIDE INDUSTRIAL BATTERIES UMITED et al. 



1 . This international preliminary examination report has been prepared by This International Preliminary Examining Authority 
and is transmitted to the applicant according to Article 36, 



2- This REPORT consists of a total of 6 sheets, including this cover sheet 

S This reiDort is also accompanied by ANNEXES, i.e. sheets of the description, claims and/or drawings which have 
been amended and are the basis for this repon and/or sheets containing rectifications made before this Authority 
(see Rule 70,1 6 and Section 607 of the Administrative Instructions under the PCT). 

These annexes consist of a total of 8 sheets. 



3. This report contains indications relating to the following items: 







Basis of the report 


II 


□ 


Priority 


III 


□ 


Non-establishment of opinion with regard to novelty, Inventive step and Industrial applicability 


IV 


□ 


Lack of unity of invention 


V 




Reasoned statement under Article 35(2) with regard to novelty, inventive step or Industrial applicability; 
citations and explanations suporting such statement 


VI 


□ 


Certain documents cited 


VI I 


□ 


Certain defects in the international application 


VIII 


□ 


Certain observations on the international application 



Date of submission of the demand 
20/08/1999 


Date of completion of this report 

20. 03.aa 


Name and mairtng address of the intemational 
prenminary examining authority: 

. European Patent Office 
^gS) D-80298 Munich 

TeL +49 S9 2399 - 0 Tx: 523656 epmu d 
Fax: +49 89 2399 - 4465 


Authorized officer /^^^^*^^^^*^\ 
Engl.H 1 3 J 

Telephone Uo. +49 89 2399 B5S7 



Form PCT/lPEA/409 (cover sheet) (Januaiy 1994) 



02/0$ 00 WED 16:41 FAX +44 01527 838258 Invensys I.P, [21016 

INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/GB99/001 94 



I, Basis of the report 

1 . This report has been drawn on the basis of {substitute sheets which have been famished to the receiving Office in 
response to an invitation under Article 14 are referred to in this report as "originaliy filed" and are not annexed to 
the report since they do not contain amendments.): 

Description, pages: 

1-4 as received on 04/02/2000 with letter of 01/02/2000 
Claims, No.: 

1-lS as received on 04/02/2000 with letter of 01/02/2000 
Drawings, sheets: 

1/2,2/2 as received on 04/02/2000 with letter of 01/02/2000 

2. The amendments have resulted in the cancellation of: 

□ the description, pages: 

□ the claims, Nos.; 

□ the drawings, sheets: 

3. □ This report has been established as if (some of) the amendments had not been made, since they have been 

considered to go beyond the disclosure as filed (Rule 70.2(c)): 

4. Additional observations, tf necessary: 



Form PCT/IPEA/409 (Boxes l-Vlll, Sheot 1) (January 1994) 



^^2/08 '00 WED 16:41 FAX +44 01527 838258 Invensys I. P. 121017 



INTERNATIONAL PRELIMINARY 

EXAMINATION REPORT International application No. PCT/GB99/001 94 

V. Reasoned statement under ArticI 35(2) with r gard to nov Ity, inventive step or industrial 
applicability; citations and explanations supporting such statement 

1. Statement 

Novelty (N) Yes: Claims 1-15 

No! Claims 

inventive step (IS) Yes: Claims 

No; Claims 1-15 

Industrial applicability (lA) Yes: Claims 1-15 
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REGARDING SECTION V 

1. CITATJONS 

D1: EP-A-0442599 
D2: US-A-4760001 



2- NOVELTY AND INVENTIVE STEP 

D1 is considered to represent the closest prior art. Dl discloses (see in particular 
Fig. 3) an electrochemical battery (30) having a plurality of alternating positive and 
negative plates (40,50); at least one tab (51,45) protruding from one edge of each 
of the positive and negative plates; at least one tab (27,42) protruding from an 
opposite edge of each of the positive and negative plates; a pair of negative plate 
straps (32A,B) connecting together each tab protruding from each negative plate; 
a pair of positive plate straps (36A,B) connecting together each tab protruding 
from each positive plate; a first diagonal bar (34) connecting together the pair of 
negative plate straps; and a second diagonal bar (38) connecting together the pair 
of positive plate straps. A key advantage of the invention disclosed in Dl is that 
resistance is reduced and electrical characteristics of the battery are improved 
under load conditions. Another advantage is that a manufacturer of conventional 
batteries either can use existing top-mounted terminal posts or can support side- 
mounted terminal posts with the diagonal bars. 

The first and second diagonal bars (34, 38) correspond to the conductive 
members (25, 28) of the present application; they solve the same technical 
problem. I.e., to increase the electrical conductivity along the plates (see col. 2, 
lines 36 - 40). D1 also discloses (see col. 6) the connection of the positive and 
negative plates, respectively, not only by straps at the top, but also at the bottom 
of the plates, which is another key feature of the present application. Lead acid 
accumulators with bottom connectors (top and bottom connecting straps) to 
decrease the conductive resistance of the plates, especially when the batteries 
are relatively high, are also known from D4 (see Fig. 1 , 2 and page 1). 
In accordance with the forth embodiment disclosed at col. 12. lines 21 ff of D1 , it is 
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specifically suggested that the material of the diagonal bars should be made of 
lead-plated copper, a material known to have a conductivity greater than the 
material of the positive and/or negative plates (lead). 

The subject matter of current claims 1-15 differs from the prior art described in 
D1 in that the connecting members (25; 28) extend substantially parallel, hot 
diagonally, with respect to the long edges {16a) of the plates. 

Therefore, the subject matter of claims 1 - 15 is novel. The requirement of 
Article 33(2) is met. Moreover, lead-plated copper is not disclosed in connection 
with embodiments one. two and three of Dl. In embodiment four, the connecting 
members run outside the battery's housing; however, the diagonal bars for the 
first, second and third embodiments of Dl are all placed inside the outer cover of 
the battery and are made of solid lead (see coL 12, lines 26 - 33). 

The fact that claim 1 does not specifically mention similar members connecting 
also the negative plates is not a feature distinguishing the application from Dl. As 
a matter of fact, such connecting members being present at both the negative and 
positive plates is a preferred embodiment of the present application, which is 
defined and claimed in dependent claim 2. 

None of the above described novelty-conferring features is considered to involve 
an inventive step. Bearing in mind the technical object of the diagonal bar 
construction disclosed in Dl , it would be obvious to those of skill in the art that a 
low resistance path for an electric current to flow to the terminal posts can most 
efficiently be achieved when the conductivity of the material of the bars Is high. 
Since the cross section of these bars is necessarily smaller than the sum of the 
cross sections of the plates, it is clear that - in order to maximize the desired effect 
- the conductivity of the bars should preferably be higher than the conductivity of 
the plates. Copper or aluminium are obvious choices for metals having high 
electrical conductivity (see also D2, suggesting copper plates to increase the 
conductivity of a expanded metal grid plate). It is self-evident that these metals, 
especially when anodic, must be protected from contact with the (acidic) 
electrolyte, by an inert sheath material (inert or passive metal, or resin or lacquer). 
It is within the competence of the skilled person to select the most appropriate 
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sheathing material, for instance against sulfuric acid electrolyte. 

The parallel arrangement of the connecting members (26; 28) is an obvious 
geometric alternative to the diagonal design presented in D1. The choice would be 
made by those of skill in the art depending on the available space and requires no 
more than routine development and expertise. 

Therefore, neither independent claim 1 nor any of the depende'nt claims 2-15 
involve an inventive step, having regard to the cited art and the skilled person's 
general knowledge- 

The requirement of Art. 33(3) PCT is therefore not met. 

3- INDUSTRIAL APPLICABILITY 

The claimed subject matter finds industrial application in the field of energy 
storage and conversion. The requirement of Art. 33(4) PCT is thus met. 
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This invention relates to a battery (also known as an accumulator), 
particularly but not exclusively of the tead acid type. 

One known lead acid battery comprises a plurality of rectangular plates 
arranged parallel to one another and separated by insulating separating sheets. 
Alternate plates are positive and negative electrodes respectrvely. all the positive 
electrodes being connected together electrically by a first connector and all the 
negative electrodes being connected together electricafly by a second 
connector, the two connectors being connected to positive and negative 
terminals respectively. 

If the plates, all rectangular, are relatively long and narrow, and the 
connector and/or terminal is connected to a narrow edge, then there is a 
relatively long conducting path for the current from the area of the plate adjacent 
the opposite narrow edge to the connector or terminal Since the conductivity of 
lead is significantly less than that of a metal such as copper or aluminium, there 
is a limit to the current carrying capacity of each electrode, since increasing the 
current increases the heat generated within the plates. Thus, particularly where 
other factors dictate that a battery has electrodes which are long and narrow, 
and the terminals or connectors are attached to a narrow edge of the electrodes, 
and further if the battery is located In a confined space, the limit on the current 
carrying capacity is a considerable disadvantage. 

EP-A-044259 discloses a battery having a plurality of alternating positive 
and negative plates; at least one tab protruding from one edge of each of the 
positive and negative plates; at least one tab protruding from an opposite edge 
of each of the positive and negative plates; a pair of negative plate straps 
connecting together each tab protruding from each negative plate; a pair of 
positive plate straps connecting together each tab protruding from each positive 
plate; a first diagonal bar connecting together the pair of negative plate straps; 
and a second diagonal bar connecting together the pair of positive plate straps. 

It is an object of the present invention to provide a battery having an 
improved current carrying capacity. 
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In accordance with the invention a battery comprises a housing 
containing a plurality of positive plates connected in parallel and a plurality of 
negative plates connected in parallel, the positive plates each being of 
substantially the same size and rectangular shape having two long edges and 
a first short edge and a second short edge, and the housing also containing a 
member having a first end and a second end, the first end being electrically 
connected to the first short edges of the positive plates adjacent one of the two 
sets of long edges and the second end being electrically connected to the 
second short edges of the positive plates adjacent the same set of long edges 
or to the same set of long edges of the positive plates immediately adjacent to 
the second short edges, the member extending parallel to the said long edges 
for most of its length and consisting of a material which has a greater 
conductivity than the material of the positive plates- 

The negative plates may each be substantially the same size and 
rectangular shape having two long edges and a first short edge and a second 
short edge, and a further member may be provided, the further member having 
a first end and a second end. the first end being electrically connected to the first 
short edges of the negative plates and the second end being electrically 
connected to the second short edges of the negative plates or to one of the long 
edges of the negative plates immediately adjacent to the second short edges, 
the further member consisting of a material which has a greater conductivity 
than the material of the negative plates. 

The negative plates and the positive plates may all be substantially the 
same size and rectangular shape. 

The first short edges of the positive plates may be connected by a first 
connector which Is electrically connected to a positive terminal of the battery. 

The second short edges of the positive plates may be connected by a 
further connector which is either of the same general material as the positive 
plates, e.g. in the case of a lead acid battery the material Is lead. or. 
alternatively, of the same general material as the member. 

If the battery is a lead acid battery, the member preferably comprises 
copper, or a copper alloy such as brass, or aluminium or an alloy thereof. 
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covered in a lead sheath. The sheath may be covered in an acid resistant 
material such as an epoxy resin. 

Two embodiments of the invention will now be described by way of 
example only with reference to the accompanying drawings, of which 

Figure 1 shows a perspective view of the interior of a lead add battery 
according to the first embodiment of the invention, some of the 
parts being omitted for clarity; and 

Figure 2 shows a perspective view of the interior of a battery according 
to the second embodiment, only the arrangement of positive 
plates and attachments being shown. 

As shown in Figure 1 , the first embodiment of the invention comprises a 
lead acid battery 10 having a plurality of plates 11 and 12 alternately interleaved 
with separators 13 comprising sheets of microporous polyethylene and of non- 
woven glass fibre. The plates 11 and 12 and separators 13 are posrtioned in 
face-to-face arrangement and alternate plates are of positive and negative 
polarity, the positive plates being indicated by reference numeral 11 and the 
negative plates by reference numeral 12- 

The plates and separators are housed in a rectangular container of 
plastics material (not shown) containing acid (not shown). 

All the plates 11 and 12 are generally rectangular in shape and of 
generally the same size. The horizontal top edge 14 and bottom edge 15 of the 
plates (as shown) are much shorter than the vertical edges 16. The positive 
plates 1 1 are each provided on the top edge with a tag 17. having two parts 17a 
and 17b, adjacent a comer with a long edge. Directly below, each positive plate 
is provided on its lower edge with a tag 18 adjacent the comer with the same 
long edge. The plates are arranged so that the two tags are arranged in two 
rows, one row directly above the other. The negative plates are each formed 
with one tag 19 having two parts 19a and 19b on the top jsdge adjacent the 
comer with a long edge and the plates are arranged so that the tags 19 form a 
single row parallel to and spaced apart from the row of tags 17 on the upper 
edges of the positive plates. 

The tags In each upper row lie in general side-by-side arrangement and 
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are each connected by respective connectors 20 and 21 . Two sets of terminals 
22 and 23 are integrally formed with the respective connectors 20 and 21, the 
connectors and temninals being formed by a casting operation. The terminals 
and connectors are of high conductivity copper, embedded in a lead sheath by 
a casting process. 

Connected to the lower row of tags 18 on the positive plates 11 is a 
further connector 24 in the form of a strip of lead or lead-sheathed copper which 
is connected by means of a member in the form of a strip 25 of lead-sheathed 
copper to the connector at the top of the positive plates 1 1 . The connector 24 
and member 25 are joined by any suitable process to one another, to the lower 
row of tags and to the upper row of tags to make good electrical connections. 
The lead sheath prevents corrosion by the acid. 

As can be seen in the drawing, the further connector 24 lies in a 
horizontal plane perpendicular to the plane of the plate and the member 25 lies 
in a vertical plane perpendicular to the plane of the plate except for a small 
section 26 where it is curved for connection to the further connector 24_ 

In the second embodiment of the invention, shown in Figure 2, the 
member of the first embodiment is replaced by a lead sheathed copper strip 
member 28 having the same general shape and dimensions but positioned 
between a negative plate 12 and a positive plate 1 1 (as shown) or at one end 
of the row of plates so as to lie parallel thereto, and separated from the plates 
by one or more separating sheets. The tags 18 on the lower edges of the 
positive plates 1 1 are replaced by tags 30 on a longer side, adjacent the comer 
with the lower edge. These tags 30 are connected to a lead sheathed copper or 
lead strip connector 27 which lies alongside the longer sides of the plates 1 1 and 
12, rather than alongside the lower edge as in the first embodiment. 

In this second embodiment any pH^obiems associated with plate growth 
and/or the deposition of debris, are alleviated. 

fn either embodiment the high conductivity strip member 25 or 28 of 
copper sheathed with lead may be connected to the lead sheath of the 
connector 20 or to the copper connector 20 itself. The latter constnjction has the 
greater conductivity. 
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CLAIMS: 



1, A battery (10) comprising a housing containing a plurality of positive 
plates (11) connected in parallel and a plurality of negative plates (12) 
connected in parallel, the positive plates each being of substantially the same 
size and rectangular shape having two long edges (16a and 16b) and a first 
short edge (14) and a second short edge (15), characterised in that the housing 
also contains a member (25;28) having a first end and a second end, the first 
end being electrically connected to the first short edges (14) of the positive 
plates (11) adjacent to one of the two sets of long edges (16a) and the second 
end being electrically connected to the second short edges (15) of the positive 
plates (1 1)adjacent the same set of long edges (16a) or to the same set of long 
edges (16a) of the positive plates (11) immediately adjacent to the second short 
edges (15). the member (25;28) extending parallel to the said long edges (16a 
and 16b) for most its length and consisting of a material which has a greater 
conductivity than the material of the positive plates (11). 

2 A battery (1 0) according to Claim 1 characterised in that the negative plates 
(12) are each substantially the same size and rectangular shape having two 
long edges (16) and a first short edge (14) and a second short edge (15), and 
a further member (25;28) is provided, the further member having a first end and 
a second end, the first end being electrically connected to the first short edges 
(14) of the negative plates (12) and the second end being electrically connected 
to the second short edges (15) of the negative plates (12) or to one of the long 
edges (16) of the negative plates (12) immediately adjacent to the second short 
edges (15), the further member (25;28) consisting of a material which has a 
greater conductivity than the material of the negative plates (12). 

3. A battery (1 0) according to either Claim 1 or Claim 2 characterised in that 
the negative plates (12) and the positive plates (11) are all substantially the 
same size and rectangular shape. 

4. A battery (10) according to any one of the preceding claims characterised 
in that the first short edges (14) of the positive plates are connected by a 
connector (20) which is electrically connected to a positive terminal (22) of the 
battery (10). 
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5. A battery (10) according to any one of the preceding claims characterised 
in that the second short edges (15) of the positive plates (12) are connected by 
a further connector (24). 

6. A battery (10) according to Claim 5 characterised in that the further 
connector (24) is of the same general material as the positive plates (12). 

7. A battery (10) according to Claim 5 characterised in that the second 
connector (24) is of the same general material as the member (25). 

8. A battery (10) according to any one of the preceding claims which rs a 
lead acid battery. 

9. A battery (10) according to Claim 8 characterised in that the member 
(25;28) comprises copper covered in a lead sheath. 

10. A battery (10) according to claim 9 characterised in that the connector 
(20) comprises copper covered in lead. 

11. A battery (10) according to claim 9 or 10 characterised that the positive 
terminal (22) comprises copper covered in lead. 

12. A battery (10) according to Claim 8 characterised in that the member 
(25;28) comprises a copper alloy such as brass, covered in a lead sheath. 

13. A battery (10) according to Claim 8 characterised in that the member 
(25;28) comprises aluminium covered In a lead sheath, 

14. A battery (10) according to Claim 8 characterised in that the member 
(25;28) comprises an aluminium alloy covered in a lead sheath. 

1 5. A battery (10) according to any one of Claims 9 to 12 characterised in that 
the sheath is covered in an acid resistant material such as an epoxy resin. 
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BATTERY WITH TOP AND BOTTOM CONNECTING STRAPS AND ADDITIONAL VERTICAL CONNECTING BARS 

This invention relates to a battery (also known as an accumulator), 
particularly but not exclusively of the lead acid type. 

One known lead acid battery comprises a plurality of rectangular lead 
plates arranged parallel to one another and separated by insulating separating 
sheets. Alternate plates are positive and negative electrodes respectively, all the 
positive electrodes being connected together electrically by a first connector and 
all the negative electrodes being connected together electrically by a second 
connector, the two connectors being connected to positive and negative 
terminals respectively. 

If the plates, all rectangular, are relatively long and narrow, and the 
connector and/or terminal is connected to a narrow edge, then there is a 
relatively long conducting path for the cun^ent from the area of the plate adjacent 
the opposite narrow edge to the connector or terminal. Since the conductivity of 
lead is significantly less than that of a metal such as copper or aluminium, there 
is a limit to the current carrying capacity of each electrode, since increasing the 
current increases the heat generated within the plates. Thus, particulariy where 
other factors dictate that a battery has electrodes which are long and narrow, 
and the terminals or connectors are attached to a narrow edge of the electrodes, 
and further if the battery is located in a confined space, the limit on the current 
carrying capacity is a considerable disadvantage. 

It is an object of the present invention to provide a battery in which the 
adverse effects of this disadvantage are reduced, i.e. the current carrying 
capacity is increased. 

In accordance with the invention a battery comprises a housing 
containing a plurality of positive plates connected in parallel and a plurality of 
negative plates connected in parallel, the positive plates each being of 
substantially the same size and rectangular shape having two long edges and 
a first short edge and a second short edge, and the housing also containing a 
member having a first end and a second end, the first end being electrically 
connected to the first short edges of the positive plates and the second end 
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being electrically connected to the second short edges of the positive plates or 
to one of the long edges of the positive plates immediately adjacent to the 
second short edges, the member consisting of a material which has a greater 
conductivity than the material of the positive plates. 

The negative plates may each be substantially the same size and 
rectangular shape having two long edges and a first short edge and a second 
short edge, and a further member may be provided, the further member having 
a first end and a second end, the first end being electrically connected to the first 
short edges of the negative plates and the second end being electrically 
connected to the second short edges of the negative plates or to one of the long 
edges of the negative plates immediately adjacent to the second short edges, 
the further member consisting of a material which has a greater conductivity 
than the material of the negative plates. 

The negative plates and the positive plates may all be substantially the 
same size and rectangular shape. 

The first short edges of the positive plates may be connected by a first 
connector which is electrically connected to a positive terminal of the battery. 

The second short edges of the positive plates may be connected by a 
further connector which is either of the same general material as the positive 
plates, e.g. in the case of a lead acid battery the material is lead, or, 
alternatively, of the same general material as the member. 

If the battery is a lead acid battery, the member preferably comprises 
copper, or a copper alloy such as brass, or aluminium or an alloy thereof, 
covered in a lead sheath. The sheath may be covered in an acid resistant 
material such as an epoxy resin. 

Two embodiments of the invention will now be described by way of 
example only with reference to the accompanying drawings, of which 

Figure 1 shows a perspective view of the interior of a lead acid battery 
according to the first embodiment of the invention, some of the 
parts being omitted for clarity; and 

Figure 2 shows a perspective view of the interior of a battery according 
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to the second embodiment, only the an^angement of positive 
plates and attachments being shown. 

As shown in Figure 1 , the first embodiment of the invention comprises a 
lead acid battery 10 having a plurality of plates 1 1 and 12 altemately interleaved 
with separators 13 comprising sheets of microporous polyethylene and of non- 
woven glass fibre. The plates 11 and 12 and separators 13 are positioned in 
face-to-face arrangement and alternate plates are of positive and negative 
polarity, the positive plates being indicated by reference numeral 1 1 and the 
negative plates by reference numeral 12. 

The plates and separators are housed in a rectangular container of 
plastics material (not shown) containing acid (not shown). 

All the plates 11 and 12 are generally rectangular in shape and of 
generally the same size. The horizontal top edge 14 and bottom edge 15 of the 
plates (as shown) are much shorter than the vertical edges 16. The positive 
plates 1 1 are each provided on the top edge with a tag 17, having two parts 17a 
and 17b, adjacent a comer with a long edge. Directly below, each positive plate 
is provided on its lower edge with a tag 18 adjacent the corner with the same 
long edge. The plates are arranged so that the two tags are arranged in two 
rows, one row directly above the other. The negative plates are each formed 
with one tag 19 having two parts 19a and 19b on the top edge adjacent the 
comer with a long edge and the plates are arranged so that the tags 19 form a 
single row parallel to and spaced apart from the row of tags 17 on the upper 
edges of the positive plates. 

The tags in each upper row lie in general side-by-side arrangement and 
are each connected by respective connectors 20 and 21 . Two sets of terminals 
22 and 23 are integrally formed with the respective connectors 20 and 21 , the 
connectors and terminals being formed by a casting operation. The terminals 
and connectors are of high conductivity copper, embedded in a lead sheath by 
a casting process. 

Connected to the lower row of tags 18 on the positive plates 11 is a 
further connector 24 in the form of a strip of lead or lead-sheathed copper which 
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is connected by means of a member in the form of a strip 25 of lead-sheathed 
copper to the connector at the top of the positive plates 1 1 . The connector 24 
and member 25 are joined by any suitable process to one another, to the lower 
row of tags and to the upper row of tags to make good electrical connections. 
The lead sheath prevents corrosion by the acid. 

As can be seen in the drawing, the further connector 24 lies in a 
horizontal plane perpendicular to the plane of the plate and the member 25 lies 
in a vertical plane perpendicular to the plane of the plate except for a small 
section 26 where it is curved for connection to the further connector 24. 

In the second embodiment of the invention, shown in Figure 2. the 
member of the first embodiment is replaced by a lead sheathed copper strip 
member 28 having the same general shape and dimensions but positioned 
between a negative plate 12 and a positive plate 1 1 (as shown) or at one end 
of the row of plates so as to lie parallel thereto, and separated from the plates 
by one or more separating sheets. The tags 18 on the lower edges of the 
positive plates 1 1 are replaced by tags 30 on a longer side, adjacent the comer 
with the lower edge. These tags 30 are connected to a lead sheathed copper or 
lead strip connector 27 which lies alongside the longer sides of the plates 1 1 
and 12, rather than alongside the lower edge as in the first embodiment. 

In this second embodiment any problems associated with plate growth 
and/or the deposition of debris, are alleviated. 

In either embodiment the high conductivity strip member 25 or 28 of 
copper sheathed with lead may be connected to the lead sheath of the 
connector 20 or to the copper connector 20 itself. The latter construction has the 
greater conductivity. 
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CLAIMS: 

1 . A battery (10) comprising a housing containing a plurality of positive plates 
(11) connected in parallel and a plurality of negative plates (12) connected in 
parallel, the positive plates each being of substantially the same size and 
rectangular shape having two long edges (16) and a first short edge (14) and a 
second short edge (15). characterised in that the housing also contains a 
member (25;28) having a first end and a second end. the first end being 
electrically connected to the first short edges (14) of the positive plates (1 1 ) and 
the second end being electrically connected to the second short edges (15) of 
the positive plates (1 1 ) or to one of the long edges (16) of the positive plates 

(1 1 ) immediately adjacent to the second short edges (1 5), the member (25;28) 
consisting of a material which has a greater conductivity than the material of the 
positive plates (11). 

2 A battery (10) according to Claim 1 characterised in that the negative plates 

(12) are each substantially the same size and rectangular shape having two 
long edges (16) and a first short edge (14) and a second short edge (15), and 
a further member (25;28) may be provided, the further member having a first 
end and a second end, the first end being electrically connected to the first short 
edges (14) of the negative plates (12) and the second end being electrically 
connected to the second short edges (15) of the negative plates (1 2) or to one 
of the long edges (16) of the negative plates (12) immediately adjacent to the 
second short edges (15), the further member (25;28) consisting of a material 
which has a greater conductivity than the material of the negative plates (12). 

3. A battery (10) according to either Claim 1 or Claim 2 characterised in that 
the negative plates (12) and the positive plates (11) are all substantially the 
same size and rectangular shape. 

4. A battery (10) according to any one of the preceding claims characterised 
in that the first short edges (14) of the positive plates are connected by a 
connector (20) which is electrically connected to a positive terminal (22) of the 
battery (10). 

5. A battery (10) according to any one of the preceding claims characterised 
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in that the second short edges (15) of the positive plates (12) are connected by 
a further connector (24). 

6. A battery (10) according to Claim 5 characterised in that the further 
connector (24) is of the same general material as the positive plates (12). 

7. A battery (10) according to Claim 5 characterised in that the second 
connector (24) is of the same general material as the member (25). 

8. A battery (10) according to any one of the preceding claims which is a lead 
acid battery. 

9. A battery (10) according to Claim 8 characterised in that the member 
(25;28) comprises copper covered in a lead sheath. 

10. A battery (10) according to Claim 8 characterised in that the member 
(25;28) comprises a copper alloy such as brass, covered in a lead sheath. 

11. A battery (10) according to Claim 8 characterised in that the member 
(25;28) comprises aluminium covered in a lead sheath. 

12. A battery (10) according to Claim 8 characterised in that the member 
(25;28) comprises an aluminium alloy covered in a lead sheath. 

1 3. A battery (1 0) according to any one of Claims 9 to 1 2 characterised in that 
the sheath is covered in an acid resistant material such as an epoxy resin. 
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A 


08-10-1987 






AT 


69670 


T 


15-12-1991 






AU 


592856 


B 


25-01-1990 






AU 


7045287 


A 


08-10-1987 






CA 


1280803 


A 


26-02-1991 






EP 


0247327 


A 


02-12-1987 






JP 


2114415 


C 


06-12-1996 






JP 


8012780 


6 


07-02-1996 






JP 


62237668 


A 


17-10-1987 






KR 


9504628 


B 


03-05-1995 


GB 1590947 A 


10-06-1981 


AT 


361061 


B 


25-02-1981 






AT 


786077 


A 


15-07-1980 






BE 


860587 


A 


08-05-1978 






CH 


629340 


A 


15-04-1982 






DE 


2749179 


A 


19-10-1978 






FR 


2370368 


A 


02-06-1978 






SE 


7711720 


A 


08-05-1978 



EP 0083330 A 06-07-1983 SE 445276 B 09-06-1986 

AT 27667 T 15-06-1987 

SE 8107784 A 29-06-1983 



Fomi PCT/tSA/210 (palant tomfly amex) (July 1 992) 



